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Progressive familial intrahepatic cholestasis
Progressive familial intrahepatic cholestasis (PFIC) is a disorder that causes
progressive liver disease, which typically leads to liver failure. In people with PFIC, liver
cells are less able to secrete a digestive fluid called bile. The buildup of bile in liver cells
causes liver disease in affected individuals.
Signs and symptoms of PFIC typically begin in infancy and are related to bile buildup
and liver disease. Specifically, affected individuals experience severe itching, yellowing
of the skin and whites of the eyes (jaundice), failure to gain weight and grow at the
expected rate (failure to thrive), high blood pressure in the vein that supplies blood to
the liver (portal hypertension), and an enlarged liver and spleen (hepatosplenomegaly).
There are three known types of PFIC: PFIC1, PFIC2, and PFIC3. The types are also
sometimes described as shortages of particular proteins needed for normal liver
function. Each type has a different genetic cause.
In addition to signs and symptoms related to liver disease, people with PFIC1 may have
short stature, deafness, diarrhea, inflammation of the pancreas (pancreatitis), and low
levels of fat-soluble vitamins (vitamins A, D, E, and K) in the blood. Affected individuals
typically develop liver failure before adulthood.
The signs and symptoms of PFIC2 are typically related to liver disease only; however,
these signs and symptoms tend to be more severe than those experienced by people
with PFIC1. People with PFIC2 often develop liver failure within the first few years of
life. Additionally, affected individuals are at increased risk of developing a type of liver
cancer called hepatocellular carcinoma.
Most people with PFIC3 have signs and symptoms related to liver disease only. Signs
and symptoms of PFIC3 usually do not appear until later in infancy or early childhood;
rarely, people are diagnosed in early adulthood. Liver failure can occur in childhood or
adulthood in people with PFIC3.
Frequency
PFIC is estimated to affect 1 in 50,000 to 100,000 people worldwide. PFIC type 1 is
much more common in the Inuit population of Greenland and the Old Order Amish
population of the United States.
Causes
Mutations in the ATP8B1, ABCB11, and ABCB4 genes can cause PFIC.
ATP8B1 gene mutations cause PFIC1. The ATP8B1 gene provides instructions
for making a protein that helps to maintain an appropriate balance of bile acids, a
component of bile. This process, known as bile acid homeostasis, is critical for the

normal secretion of bile and the proper functioning of liver cells. In its role in maintaining
bile acid homeostasis, some researchers believe that the ATP8B1 protein is involved in
moving certain fats across cell membranes. Mutations in the ATP8B1 gene result in the
buildup of bile acids in liver cells, damaging these cells and causing liver disease. The
ATP8B1 protein is found throughout the body, but it is unclear how a lack of this protein
causes short stature, deafness, and other signs and symptoms of PFIC1.
Mutations in the ABCB11 gene are responsible for PFIC2. The ABCB11 gene provides
instructions for making a protein called the bile salt export pump (BSEP). This protein
is found in the liver, and its main role is to move bile salts (a component of bile) out of
liver cells. Mutations in the ABCB11 gene result in the buildup of bile salts in liver cells,
damaging these cells and causing liver disease.
ABCB4 gene mutations cause PFIC3. The ABCB4 gene provides instructions for
making a protein that moves certain fats called phospholipids across cell membranes.
Outside liver cells, phospholipids attach (bind) to bile acids. Large amounts of bile acids
can be toxic when they are not bound to phospholipids. Mutations in the ABCB4 gene
lead to a lack of phospholipids available to bind to bile acids. A buildup of free bile acids
damages liver cells and leads to liver disease.
Some people with PFIC do not have a mutation in the ATP8B1, ABCB11, or ABCB4
gene. In these cases, the cause of the condition is unknown.
Inheritance Pattern
This condition is inherited in an autosomal recessive pattern, which means both copies
of the gene in each cell have mutations. The parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene, but they typically do not
show signs and symptoms of the condition.
Other Names for This Condition
•

ABCB4-related intrahepatic cholestasis

•

ABCB11-related intrahepatic cholestasis

•

ATP8B1-related intrahepatic cholestasis

•

BSEP deficiency

•

Byler disease

•

Byler syndrome

•

FIC1 deficiency

•

low γ-GT familial intrahepatic cholestasis

•

MDR3 deficiency
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Diagnosis & Management
Genetic Testing Information
•

What is genetic testing?
/primer/testing/genetictesting

•

Genetic Testing Registry: Familial Intrahepatic Cholestasis
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0268312/

•

Genetic Testing Registry: Progressive familial intrahepatic cholestasis 2
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3489789/

•

Genetic Testing Registry: Progressive familial intrahepatic cholestasis 3
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1865643/

Research Studies from ClinicalTrials.gov
•

ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22progressive+familial+intrahepatic
+cholestasis%22+OR+%22Cholestasis%2C+Intrahepatic%22

Other Diagnosis and Management Resources
•

GeneReview: ATP8B1 Deficiency
https://www.ncbi.nlm.nih.gov/books/NBK1297

•

MedlinePlus Encyclopedia: Cholestasis
https://medlineplus.gov/ency/article/000215.htm

•

MedlinePlus Encyclopedia: Hepatocellular Carcinoma
https://medlineplus.gov/ency/article/000280.htm

Additional Information & Resources
Health Information from MedlinePlus
•

Encyclopedia: Cholestasis
https://medlineplus.gov/ency/article/000215.htm

•

Encyclopedia: Hepatocellular Carcinoma
https://medlineplus.gov/ency/article/000280.htm

•

Health Topic: Bile Duct Diseases
https://medlineplus.gov/bileductdiseases.html

•

Health Topic: Jaundice
https://medlineplus.gov/jaundice.html

•

Health Topic: Liver Diseases
https://medlineplus.gov/liverdiseases.html
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Genetic and Rare Diseases Information Center
•

Progressive familial intrahepatic cholestasis type 2
https://rarediseases.info.nih.gov/diseases/1288/progressive-familial-intrahepaticcholestasis-type-2

•

Progressive familial intrahepatic cholestasis type 3
https://rarediseases.info.nih.gov/diseases/1289/progressive-familial-intrahepaticcholestasis-type-3

Educational Resources
•

Cincinnati Children's Hospital
https://www.cincinnatichildrens.org/health/p/pfic

•

Merck Manual Consumer Version: Cholestasis
https://www.merckmanuals.com/home/liver-and-gallbladder-disorders/
manifestations-of-liver-disease/cholestasis

•

Merck Manual Consumer Version: Portal Hypertension
https://www.merckmanuals.com/home/liver-and-gallbladder-disorders/
manifestations-of-liver-disease/portal-hypertension

•

Orphanet: Progressive familial intrahepatic cholestasis
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=172

Patient Support and Advocacy Resources
•

American Liver Foundation
https://liverfoundation.org/

•

National Organization for Rare Disorders (NORD): Low Gamma-GT Familial
Intrahepatic Cholestasis
https://rarediseases.org/rare-diseases/low-gamma-gt-familial-intrahepaticcholestasis/

•

National Organization for Rare Disorders (NORD): MDR3 Deficiency
https://rarediseases.org/rare-diseases/mdr3-deficiency/

•

University of Kansas Medical Center Resource List: Liver Conditions
http://www.kumc.edu/gec/support/liver.html

Clinical Information from GeneReviews
•

ATP8B1 Deficiency
https://www.ncbi.nlm.nih.gov/books/NBK1297
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Scientific Articles on PubMed
•

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Cholestasis,+Intrahepatic
%5BMAJR%5D%29+AND+%28progressive+familial+intrahepatic+cholestasis
%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+
%22last+1440+days%22%5Bdp%5D

Catalog of Genes and Diseases from OMIM
•

CHOLESTASIS, PROGRESSIVE FAMILIAL INTRAHEPATIC, 1
http://omim.org/entry/211600

•

CHOLESTASIS, PROGRESSIVE FAMILIAL INTRAHEPATIC, 2
http://omim.org/entry/601847

•

CHOLESTASIS, PROGRESSIVE FAMILIAL INTRAHEPATIC, 3
http://omim.org/entry/602347

Medical Genetics Database from MedGen
•

Progressive familial intrahepatic cholestasis 2
https://www.ncbi.nlm.nih.gov/medgen/483742

•

Progressive familial intrahepatic cholestasis 3
https://www.ncbi.nlm.nih.gov/medgen/356333
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